REMARKS 

Summary of the Invention 

The invention features methods for analyzing and determining the toxicity of a test 
compound in vitro. The methods involve separately contacting, under conditions allowing 
hybridization to occur, labeled nucleic acid probes corresponding to RNA or cDNA 
molecules prepared or derived from mammalian cells either contacted or not contacted with 
the test compound with a library of nucleic acid molecules corresponding to at least a portion 
of a human sequence that is differentially spliced during apoptosis; the library being 
immobihzed on a support. Contact of the mammalian cells with a test compound that is 
toxic causes the expression of the apoptosis-specific nucleic acid molecules by the contacted 
cells. The expression of these apoptosis-specific nucleic acid molecules can be detected in 
the contacted cells based on the hybridization profile that results between the nucleic acid 
molecules prepared from the contacted cells and the library of nucleic acid molecules. A 
hybridization profile that reveals the presence of a genetic marker of apoptosis in the 
contacted cells indicates that the test compound is toxic. 

Summary of the Office Action 

Claims 56-1 12 are pending. Claims 58-66 are withdrawn from consideration. Claims 67- 
78 and 95-98 are rejected under 35 U.S.C. § 1 12, second paragraph, for indefiniteness. Claims 
56, 67-78, and 94-1 12 are rejected for obviousness-type double patenting over claims 1-25 of 
U.S. Patent No. 6,509,153. Claims 56, 67-78, and 94-1 12 are rejected under 35 U.S.C. § 102(e) 
for anticipation by Cunningham et al. (U.S. Patent No. 6,160,105; hereinafter "Cunningham"), 

15 



and claims 103-105 are rejected under 35 U.S.C. § 103(a) for obviousness over Cunningham in 
view of Komarova et al. (Oncogene 17:1089-1096, 1998; hereinafter "Komarova"). Claims 57, 
106, and 107 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form, and claims 79-93 are allowed. By this reply. 
Applicants amend claims 56, 79, 80, 93, and 94 and address each of the Examiner's rejections. 

Support for the Amendments 

Support for the amendment to claim 56 is found on, e.g., page 8, lines 4-5, page 20, lines 
3-8, and page 32, lines 1-17. Claims 79, 80, and 93 are amended to correct claim language and 
for consistency. Support for the amendment to claim 94 is found on page 32, lines 1-17. No new 
matter is added by the amendment. 

Rejections under 35 U.S.C. §112 

Claims 67-78 and 95-98 are rejected under 35 U.S.C. § 1 12, second paragraph, for 
indefmiteness. The Examiner states that the rejected claims "recite the limitation 'of steps (a) 
and (b)' in line 2...[, but] [tjhere is insufficient antecedent basis for this limitation in the claim, 
as these claims refer to a claim that has steps which are demarcated as (i) and (ii)" (Office 
Action, p. 2). Applicants have amended claim 56, from which claims 67-78 depend, to 
demarcate the recited steps as (a) and (b) rather than (i) and (ii). Therefore, the rejection of 
claims 67-78 can now be withdrawn. 

Applicants note that independent claim 94, from which claims 95-98 depend, demarcates 
the recited steps as (a) and (b), not (i) and (ii). Thus, the recitation of steps (a) and (b) in 
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dependent claims 95-98 does not lack antecedent basis, and the rejection of claims 95-98 should 
also be withdrawn. 

Qbviousness-Tvpe Double-Patenting Rejection 

Claims 56, 67-78, and 94-1 12 are rejected under the judicially-created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-25 of U.S. Patent No. 
6,509,153. If the pending claims are found to be otherwise allowable except for this ground of 
rejection, Applicants will submit an appropriate terminal disclaimer. In this event. Applicants 
request that the Examiner telephone the undersigned who will then provide the terminal 
disclaimer. 

Rejections under 35 U.S.C. S 102(e) 

Claims 56, 67-78, and 94-1 12 are rejected under 35 U.S.C. § 102(e) for anticipation over 
Cunningham. The Examiner states that Cunningham discloses "a method for determining the 
toxicity of a test compound" by performing each of Applicants' method steps (Office Action, pp. 
3-4). In response to the rejection of claims 56, 67-78, and 94-1 12 over Cunningham, Applicants, 
by the present amendment, have narrowed independent claims 56 and 94, which now recite 
methods that utilize nucleic acid libraries composed of at least a portion of a human gene 
sequence that is differentially spliced during apoptosis. For the reasons discussed below, and in 
view of the present amendment to claims 56 and 94, the present rejection of claims 56, 67-78, 
and 94-1 12 over Cunningham should be withdrawn. 

At the outset. Applicants note that, to be properly considered as being anticipatory, a prior 
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art reference must contain an enabling disclosure. Chester v. Miller^ 906 F.2d at 1576 n.2, 15 
U.S.P.Q.2d at 1336 n.2 (Fed. Cir. 1990); see also Titanium Metals Corp. of America v. Banner^ 
778 F.2d at 781, 227 U.S.P.Q. at 778 (Fed. Cir. 1985); Scripps Clinic & Research Found, v. 
Genentech, Inc., 927 F.2d 1565, 1578, 18U.S.P.Q.2d 1001, 1011 (Fed. Cir. 1991); Helifix Ltd v. 
Blok-Lok Ltd,, 208 F.3d 1339, 54 U.S.P.Q.2d 1299 (Fed. Cir. 2000), citing reDonohue, 766 
F.2d 531, 533, 226 U.S.P.Q. 619, 621 (Fed. Cir. 1985). Applicants further note that, in the art of 
molecular biology, courts have found that a specification may be deemed prima facie non- 
enabling for embodiments that are not specifically presented in the specification as working 
examples. Ex parte Singh, 17 U.S.P.Q.2d 1714, 1716 (Bd. Pat. App. & Int. 1990); In re 
Marzocchi, 439 F.2d 220, 223, 169 U.S.P.Q. 367, 169-70 (C.C.P.A. 1971). In light of these 
tenets. Applicants respectfully submit that Cunningham is not an enabling anticipatory reference, 
and thus should not be considered to anticipate present claims 56, 67-78, and 94-1 12. 

As is noted above, present claims 56 and 94, and claims dependent therefrom, have been 
amended to recite methods for determining the toxicity of a compound by using a nucleic acid 
library that contains human gene sequences. Cunningham, in contrast, discloses a method for 
screening test compoimds for a toxicological effect by using polynucleotide sequences derived 
from rat liver and kidney libraries (see col. 3, lines 55-64). Cunningham indicates that an 
embodiment of the invention includes "a collection of human genes implicated in toxicology," 
but Cunningham fails to provide even a single human gene that is associated with a toxicological 
effect for use in the screening method (see col. 4, lines 61-65). Even though Cunningham 
provides a listing of 61 nucleic acid sequences (i.e., the sequence Usting), all of which are labeled 
as homo sapiens, none of the disclosed sequences can be confirmed as a human sequence 
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according to an analysis of the sequences using the National Center for Biotechnology 
Information (NCBI) BLAST database (http://w\vw.ncbi,nlni.nih>gov/BLAST/V Rather, the 
NCBI BLAST database identifies these sequences as originating from Rattus norvegicus (i.e., 
rat). Therefore, the sequences disclosed by Cunningham appear to be those obtained from the rat 
liver and kidney libraries and erroneously labeled as human. 

Thus, even though Cunningham broadly discloses the use of "a collection of human genes 
implicated in toxicology," Cunningham has not provided any human nucleic acid sequences nor 
any working examples using human nucleic acid sequences in a method for testing compounds 
for their toxicological effects. Indeed, the only working examples of nucleic acid sequences are 
those derived from rat liver and kidney libraries (see col. 11, line 51, through col. 14, line 38), 
which are outside of the scope of the present claims, as the claims of the present application 
require the use of human sequences. Because Cunningham's specification fails to disclose a 
nucleic acid library containing any human sequences, much less any working examples 
demonstrating the use of a nucleic acid library containing human sequences, as is recited in the 
present claims, Applicants submit that Cunningham is prima facie non-enabling to the present 
claims {Ex parte Singh and In re Marzocchi, supra) and the rejection of present claims 56, 67-78, 
and 94-1 12 over Cunningham should be withdrawn. 

In addition, present claim 56, from which claims 67-78 and 94-1 12 depend, requires the 
use of a library of nucleic acids corresponding to at least a portion of a differentially spliced 
human gene whose expression is altered during apoptosis in a human cell. Cunningham neither 
teaches nor suggests that the nucleic acids present in the rat liver and kidney cDNA libraries 
consist of nucleic acid molecules corresponding to differentially spliced forms of human genes 
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present in a human cell which is altered during apoptosis. Cunningham simply discloses the use 
of the rat liver and kidney libraries to detect genes that are differentially expressed (i.e., 
upregulated or downregulated); Cunningham is silent with regard to whether the differentially 
expressed genes are also differentially-spliced. Therefore, in addition to the lack of an enabling 
disclosure, Cunningham also fails to teach or suggest all of the elements of present claims 56, 67- 
78, and 94-1 12. For this reason, the rejection of claims 56, 67-78, and 94-1 12 under 35 U.S.C. § 
102(e) for anticipation over Cunningham should be withdrawn. 

Rejections under 35 U.S.C. $ 103(a) 

Claims 103-105 are rejected under 35 U.S.C. § 103(a) for obviousness over Cunningham 

in view of Komarova. The Examiner states that although Cunningham does not disclose 

oncogenes, such as p53, or the use of a "nucleic acid molecules specific for at least a part of the 

WAF-1 gene," one of ordinary skill in the art 

would have been motivated to apply Komarova' s oncogene p53 
with Cunningham's method of assessing toxicity of compounds 
using differential gene expression in order to determine the toxicity 
of a compound based on p53 expression in apoptotic cells. (Office 
Action, p. 6.) 

Applicants respectfully disagree. 

Independent claim 94, from which claims 103-105 depend, recites a method for analyzing 
the toxicity of a test compound. The method steps include separately hybridizing nucleic acid 
molecules derived from mammalian cells exposed and not exposed to the test compound with a 
library of nucleic acid molecules specific for at least a differentially spliced portion of a human 
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gene present in a human cell which is undergoing or has undergone apoptosis, and comparing the 
hybridization profiles of the two samples. A hybridization profile that reveals the presence of a 
genetic marker of apoptosis in the cells exposed to the test compound indicates that the test 
compound is toxic. Claim 101, which depends from claim 94, specifies that the library used in 
the screening method is prepared by qualitative differential screening, such that the only nucleic 
acid molecules present in the library are those differentially spliced nucleic acid molecules that 
the apoptotic cells and the normal cells do not share in common. Claim 102, which depends 
fi"om claim 101, indicates that the apoptosis is induced or enhanced in the mammalian cell. 
Claim 103, which depends fi-om claim 102, specifies that the apoptosis is induced or enhanced by 
activation of the expression of an anti-oncogene. Claim 104, which depends fi-om claim 103, 
specifies that the anti-oncogene is selected fi-om p53, Rb, p73, myc, TUPRO-2 and NHTS. 
Claim 105, which depends from claim 94, specifies that the nucleic acid library includes nucleic 
acid molecules specific for at least a part of a gene selected from one of several human genes that 
are differentially spliced during apoptosis, including WAF-1. 

Cunningham is discussed supra, Komarova merely discloses that p53 upregulates or 
downregulates several genes, including, e.g., p21/WAF-l, in human fibroblasts following their 
exposure to gamma irradiation or a chemotherapeutic drug (see abstract and Tables 1 and 2); 
Komarova detects the effect of p53 on differential gene expression using cDNA microarrays. 
Neither Komarova nor Cunningham teaches or suggests that the nucleic acids employed in the 
cDNA microarrays or the cDNA libraries, respectively, consist of nucleic acid molecules 
corresponding to differentially spliced forms of human genes present in a human cell which is 
undergoing or has undergone apoptosis, as is recited in present independent claim 94 from which 
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claims 103-105 depend. It is axiomatic that dependent claims include all of the limitations of the 
claims to which they depend {Wahpeton Canvas Co, v. Frontier, Inc., 870 F, 2d 1546, 1553 (Fed, 
CiK 1989)). Because present claims 103-105 depend from independent claim 94, claims 103-105 
include all of the limitations of independent claim 94, including the limitation that the nucleic 
acid molecules of the library correspond to differentially spliced forms of human genes present in 
a human cell which is undergoing or has undergone apoptosis. Komarova and Cunningham 
simply disclose the detection of genes that are upregulated or downregulated (i.e., differentially 
expressed); both Komarova and Cunningham are silent with regard to whether differentially- 
spUced forms of human genes are present. Accordingly, both Komarova and Cunningham fail to 
teach or suggest this element of present claims 103-105. For this reason, the rejection of claims 
103-105 under 35 U.S.C. § 103(a) for obviousness over Cunningham in combination with 
Komarova should be withdrawn. 

In addition, neither Komarova nor Cunningham teaches or suggests that the nucleic acid 
molecules present on the cDNA microarrays or in the cDNA library, respectively, are prepared by 
a qualitative differential screening method, such as the one recited in present claim 101, from 
which claims 103 and 104 depend. Komarova and Cunningham merely disclose the detection of 
genes that are upregulated or downregulated using generic cDNAs of indeterminate structure and 
form; neither purports to select nucleic acid molecules corresponding to differentially-spliced 
forms of human genes by using a qualitative differential screening method, such as the one 
recited in present claim 101. Thus, this element of present claims 103 and 104 is also absent 
from Cunningham and Komarova. For this reason as well, the rejection of claims 103 and 104 
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under 35 U.S.C. § 103(a) for obviousness over Cunningham in combination with Komarova 
should be withdrawn. 



CONCLUSION 



Apphcants submit that the claims are novel and inventive over the prior art and 
respectfully request favorable reconsideration of the present application. In particular, it is 
believed that the claims are in condition for allowance, and a notification to that effect is 
respectfully requested. 

Enclosed is a petition to extend the period for replying for three months, to and including 
December 28, 2005, and a check in payment of the required fee. If there are any charges or any 
credits, please apply them to Deposit Account No. 03-2095. 



Clark & Elbing LLP 
101 Federal Street 
Boston, MA 021 10 
Telephone: 617-428-0200 
Facsimile: 617-428-7045 



Respectfully submitted, 




tic. 54»5^o 



Date: ^ I Pec^^^w zooo 



Kristina Bieker-Brady, Ph.D. 
Reg. No. 39,109 
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